Dual effects of growth hormone (GH)-releasing hormone infusion in normal men: somatotroph desensitization and increase in releasable GH.
Continuous infusion of human GH-releasing hormone (GHRH) stimulates GH secretion in normal subjects, but a single supramaximal iv dose of GHRH thereafter elicits a diminished serum GH response compared to that after a saline infusion; the response to the single dose challenge is inversely related to the dose of GHRH previously infused. To determine if this attenuated GH response is a result of depletion of available GH or desensitization of the somatotroph, a 6-h infusion of saline or GHRH (10 ng/kg . min) was administered to 10 normal men, and an iv bolus dose of either GHRH (3.3 micrograms/kg) or regular insulin (0.15 U/kg) was given after 5.5 h of infusion. On both days of GHRH infusion, there was significant stimulation of GH secretion compared to that after saline infusion. The GH response to the supramaximal dose of GHRH was greater after saline infusion than after GHRH infusion, and the GH response to insulin-induced hypoglycemia was significantly greater after GHRH infusion compared with the responses on the other 3 study days. The greatest GH secretion occurred during GHRH infusion followed by insulin administration; therefore, pituitary reserve was not decreased by prior exposure to GHRH. These studies suggest that somatotrophs become partially refractory to GHRH stimulation over time, but remain responsive to an alternate stimulus of GH secretion. We suggest that the hypoglycemia-induced GH response occurs via a reduction in hypothalamic somatostatin secretion, and the attenuated GH response to the supramaximal GHRH dose after GHRH infusion probably represents either partial desensitization or down-regulation of the GHRH receptor.